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Until recently, somatic death has been defined
as complete and persistent cessation of respira-
tion and circulation. l;or legal purposes the
persistence of the state is arbitrarily taken as
five or more minutes, h\ which time irreversible
anoxic damage \sill have developed in the neur-
ones of the vital centres. However, it is now
possible to restore the circulatory and res-
piratory functions of heart and lungs in many
cases of somatic death as defined above, and
integrated function both of cells and of organs
(excluding those of the central nervous system)
can then continue for prolonged periods with
the aid of special equipment, This fact is of
great importance in obtaining organs for trans-
plantation from cadaveric donors and a legal
redefinition of somatic death in terms of ex-
tensive and irreversible brain damage is now
necessary,

Effects of necrosis

By definition, necrotic cells are functionless,
The effect of cell necrosis on the general well-
being of the body accordingly depends on the
functional importance of the tissue involved,
the extent of the necrosis, the functional reserve
of the tissue, and on the capacity of surviving
cells to proliferate and replace those which
have become nccrotic, For example, splenec-
toniy is compatible with good health in man
(although it increases the risk of certain infec-
tions) and extensive splenic necrosis is appar-
ently of little importance, By contrast, exten-
sive necrosis of renal tubular epithelium results
in the serious clinical condition of renal failure
which is likely to be fatal unless the patient Is
kept alive (e,g, by haemodialysis) until there is
regeneration of tubules by proliferation of sur-
viving cells. Necrosis of u relatively small
number of motor nerve cells may produce
severe paralysis which persists because nerve
cells cannot proliferate to replace those lost.
Since myocardial cells have not only a con-
tractile but also a conducting function, quite
small necrotic lesions may result in striking
alterations in the electrical activity of the
heart,
The breakdown of nccrotic cells results in

escape of their contents. Enzymes such as
aminotransferases released into the plasma from
necrotic liver or myocardial cells form the basis
of clinical tests for necrosis in these tissues. It
should be emphasised, however, that abnormal
enzyme release occurs from cells with damage
short of necrosis (e.g. in muscular dystrophy).
In poisoning by alloxan, which kills the fi cells
of the pancreatic islets, discharge of stored
insulin from the necrotic cells results in hypo-
glycaemia which may be fatal: those animals
which survive develop diabetes from lack of
insulin.

Reactions to necrosis

Neutrophil polymorphs frequently accumulate
in small numbers around necrotic cells (Fig.
2.5), Occasionally infarcts and caseous lesions
are invaded by large numbers of these cells and
this leads to softening as already described.
Such softening is a notable feature in a small
proportion of myocardial infarcts (which
usually show coagulative necrosis) and may
lead to rupture of the heart; it is also common
in tuberculosis of the lumbar vertebrae where
the caseous material liquefies and tracks down
beneath the psoas fascia to form a 'cold
abscess1 in the groin.

Individual cells killed by toxins rapidly
undergo uutolysis and are absorbed, especially
when the circulation is maintained. They may
be quickly replaced by proliferation of adjacent
surviving cells. When a large mass of tissue
undergoes necrosis, e.g. in an infarct, the ne-
crotic material may be gradually replaced by
ingrowth of capillaries and fibroblasts from the
surrounding viable tissue so that a fibrous scar
results. If this process is incomplete the necrotic
mass becomes enclosed in a fibrous capsule,
may persist for a long time, and may become
calcified. Areas of necrotic softening in the
brain are usually invaded by macrophages and
eventually become cyst-like spaces containing
clear liquid and surrounded by proliferated
astroglia.

Old caseous lesions and necrotic fat have a
marked affinity for calcium and frequently
become heavily calcified.